Validation of a genotoxicity test based on p53R2 gene expression in human lymphoblastoid cells.
Genotoxicity assessment is important for predicting the carcinogenicity of chemical substances. p53R2 is a p53-regulated gene that is induced by various genotoxic stresses. We previously developed a p53R2-dependent luciferase reporter gene assay in the MCF-7 human breast adenocarcinoma cell line, and demonstrated its ability to detect genotoxic agents. In this paper, we investigate the applicability of the p53R2-based genotoxicity test in the human lymphoblastoid cell line TK6. TK6 cells that express wild-type p53 have been widely used for genetic toxicology studies. To evaluate the performance of the test system in TK6 cells, we referred to 61 of the chemicals on the list of 20 genotoxic and 42 non-genotoxic chemicals recommended for the evaluation of modified or new mammalian cell genotoxicity tests by the European Centre for the Validation of Alternative Methods. The overall accordance, sensitivity, and specificity of our results with the ECVAM list were 90% (55/61), 85% (17/20), and 93% (38/41), respectively. These results indicate that the p53R2-based genotoxicity test can detect various types of genotoxic chemicals without compromising its specificity. This test will be a valuable tool for rapid screen for identifying chemicals that may be genotoxic to humans.